INTRODUCTION
Si MOSFET technology represents by far the largest market share of the electronics industry (> 95%). The [1] . To [6] . These devices, more fully discussed in Section 2, provide an excellent basis with which to compare future designs for SiGe and other advanced p-MOSFET architectures.
The rest of the paper is laid out as follows: Section 2 provides an outline of the well-tempered devices. Section 3 provides an outlined of the Monte Carlo and Drift Diffusion models employed. Section 4 presents and discusses our simulation results. We finish with concluding remarks in Section 5.
DEVICE STRUCTURES
The well-tempered device structures considered here are similar to the Si n-MOSFETs presented by the Microsystems Technology Laboratory at the Massachusetts Institute of Technology [6] . terms of doping, i.e., n-doping is replaced with pdoping and a p-polysilicon gate is used instead of an n-polysilicon gate in order to achieve the appropriate threshold voltage. The 25 and 50nm MOSFETs described here make use of the proposed super-halo doping described by Taur et al [7] . A. two-dimensional schematic cross section of a well-tempered p-MOSFET is shown in Figure 1 . The bandstructure model used in the simulations presented here is based on a six band k-p Hamiltonian (3-valence bands +spin), after Kane [8, 9] ,with ilnclusion of spin-orbit coupling. The valence band parameters (L, M, N) used in the k.p model are chosen to give the best agreement with non-local pseudopotential theory [10] . An example is shown in Figure 2 , where a constant energy surface is presented for the heavy hole band. All the scattering mechanisms considered here; optical phonons, inelastic acoustic phonons and ionized impurity scattering (which implements statistical screening [11] ), are calculated within the BornOppenheimer approximation [12] . Note that a continuous doping profile is assumed. Interface roughness scattering, using the semi-empirical model described by Sangiorgi et al. [13] , is implemented. The scattering rates take into account the complicated valence bandstructure and Bloch overlap integrals using Wiley's approximation [14] . We note that some previous Monte Carlos simulations of devices have neglected the contribution of the overlap integrals [4, 5] . This is surprising since their importance for describing carrier transport in anisotropic bands has been understood for some time [15] . The acoustic and optical coupling constants are calibrated by comparing Monte Carlo results with the bulk steady-state experimental velocity-field measurements for p-type Si [16] , as shown in Figure 3 
